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Murchison Radio-Astronomy
Observatory (MRO)

$26°42' 15", E116° 39’ 32"

The Wajarri Yamatji people are the
traditional owners of the land
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Australian SKA Pathfinder (ASKAP)

* Sited at the Murchison Radio
Observatory, Western Australia

* Observes between 0.7 and 1.8 GHz
* 36 antennas, 12m diameter

e Phased array feed (PAF) detectors
e Started construction July 2006
 Official opening October 2012

* 3 antenna commissioning system

* Support three systems
e ASKAP/BETA
e Parkes — PAF testing
e MATES — Test lab




ASKAP Data Flow

. . Pawsey High Performance Computing Centre
Murchison Radio-astronomy Observatory for SKA Science
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EPICS (3.14.12) EPICS

Development started about 2.5 years ago %

Soft I0Cs only, e.g.

e Drives, digital receiver, analogue systems, bemaformer

e weather, power, correlator

using

e asyn, busy, iocadmin, modbus, sncseq, stream, waveproc
For current system (3 x Antennas with PAFs):

e ~ 15 Soft I0OCs =5 10Cs per antenna

e ~ 30,000 Pvs

For ASKAP will be around 150 soft IOCs with approx. 500,000 Pvs.
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* own product | - e
* Three configurations

e BETA (ASKAP subset)
e PTF (Parkes Test Facility)
e MATES (test lab)




Extensions — CSS

askapop's askapopvnc desktop (mtos1:1)

* |ce access —
3 ; S
5 104 5 o
° . . B[e]
I : ; p a yS I l l @ s8 Templats 33 MATES Main ma09: Beamformer ... (24 mals: Beamformer ... mals: DRX Configu @ 58 Maintenance View 53 1 =8
< demo_procedure Export Template to File Create Scheduling Block
b o1
< holography < Python script
11 import math
[ 4]
b o1
o test from askap.opl import logger
from askap.opl.exceptions import AbartedError
b o1 from askap.opl.data import scheduling_block
from askap.opl.tom import TOMClient, ArrayCompanent
v test2 from askap.parset import ParameterSet
b o1 from askap.interfaces.tom import TOMException
v testd try
h = «ch black net n ) =
b 130
b 12,0 <~ Fixed Parameters
b 110
Name Description Type | MinVa | MaxVa|Size |Enum |Step |unit |value
b 100
, Start Time Start time cycle (BAT) 0 1 0x0010ecechcfs4ca0
9.0
» Required antennas Required antennas to perform holograph 0 1 {ant0..5]
8.0
b 70
b 60
b 50
b 40
b 30
p 20 User Configurable Parameters
b1 Name Description Type | Minval| Maxva | size |Enum |step |unit | value -
b 02 Sean size Size of linear scan in horizontal coordinate, Floatve 0 1 deg.dei (4, 4]
v xinyu Scan step Scan step Float 0 1 deg 05
boa0 Cycle Period Integration cycle time Intéa | 100000; 500000; 0 1 usec | 5000000
LR Source name Source name String 0 1 null | 12284126
b 20 Source frame Source position frame String 0 1 null | J2000Mean
bo114 Source coord 1 Source position coordinate 1 (az or ra) String 0 1 null | 12:30:49.423381
b0 Source coord 2 Source position coordinate 2 (alt or dec) | String 0 1 null | 1272328".043930
Source name Source name String 0 1 null | 12284126
Source frame Source position frame String 0 1 null | J2000Mean
Source coard 1 Source position coordinate 1 (az orra) | String 0 1 null | 12:30:43.423381
Source coord 2 Source position coordinate 2 (alt or dec) | String 0 1 null | 1272328%.043930
Namnnlata Scan length in time true Int64 0 1 usec | 5000000




Extensions — log4epicxx

e Support module to use
log4cxx for IOC logging

* On-the-fly logger
configuration

» separates I0C application
logging from core EPICS

logging
e good performance
* Logdj config

e CSS logger connection

log4dj.
log4dj.
log4dj.
log4dj.

appender.
appender.
appender.
appender.

oz

S

B | oy

=

& &OoPIRuntime | :&0PI Editor| C €SS

; Logging Config &3 | ic logger_row.opi

i&d logging.opi

logtest:logging: Logging Config

root
lepics.log4epicxx.init

lepics.log4epicxx.subroutines

Imysite.logTest.asubs

49 Log4j-viewer 2

Level Date

HOHCOCHEBHEHOHLEHH50 4%

2013-05-02 20:08:33.077
2013-05-02 20:08:33.108
2013-05-02 20:08:33.108
2013-05-02 20:08:33.61
2013-05-02 20:08:33.61
2013-05-02 20:08:33.61
2013-05-02 20:08:33.61
2013-05-02 20:08:33.61
2013-05-02 20:08:33.61
2013-05-02 20:08:33.61
2013-05-02 20:08:33.61
2013-05-02 20:08:33.61
2013-05-02 20:08:33.611
2013-05-02 20:08:33.611
2013-05-02 20:08:34.11
2013-05-02 20:08:34.11
2013-05-02 20:08:35.11

IDEBUG

Category
epics.logdepicxx.init
mysite.logTest.asubs
mysite.logTest.asubs
epics.log4epicxx.subrou
epics.log4epicxx.subrou
epics.log4epicxx.subrou
epics.log4epicxx.subrou
epics.log4epicxx.subrou
epics.log4epicxx.subrou
epics.log4epicxx.subrou
epics.log4epicxx.subrou
epics.log4epicxx.subrou
mysite.logTest.asubs
mysite.logTest.asubs
mysite.logTest.asubs
mysite.logTest.asubs

mysite.logTest.asubs

o|lo|lo|o|o|o|o|ofo|a

Line
104

|
[l ]l | A i

NDC

rec.logtest:lod
rec.logtest:loy
rec.logtest:loy
rec.logtest:loy
rec.logtest:los
rec.logtest:loy
rec.logtest:loy
rec.logtest:los
rec.logtest:los

Message

logging configured with /home/user/src/epics/iocs/logtest/iocBoot/ioclogTest/ioc.log_cfg

Record logtest

called

y;

it(0x890cce8)

Record log!

called

getting loggers, 4 loggers available
logger 0: root, level DEBUG (6)

logger 1: epics.log4epicxx.init, level (0)
logger 2: epics.log4epicxx.subroutines, level (0)

logger 3: mysite.logTest.asubs, level (0)

setting log levels...

it(0x88c20b0)

setting logger epics.log4epicxx.init to level undefined
setting logger epics.logdepicxx.subroutines to level undefined
setting logger mysite.logTest.asubs to level undefined

Record logtest
val=0.0

called myAsubPr

ce8)

Record logtest:aSubExample called myAsubProcess(0x890cce8)

val=1.0

b

Record logtest

called

Y

oC

CSS=org.apache.log4j.net.SocketAppender
CSS.remoteHost=localhost
CSS.port=4445
CSS.locationInfo=true

ce8)



Extensions — log4epicxx

* How to
e Install log4cxx
set LACPP in configure/RELEASE to point to you log4cxx installation

make

add module to your I0Cs Makefile

add the logdepixx EPICS records to your DB Makefile’s DB_INSTALLS
e add epicxx_log_init() call and env variables to your st.cmd file

Add CREATE_LOGGER definitions to the source files

e use LOG_<LEVEL> macros for logging

* In asyn replace asynPrintf or errlogPrintf
* Py-epics control script

T ED



Fork me:

https://github.com/ATNF/log4epicxx

T ED



Extensions — MoniC

Window Navigator Setup Export Help
|_Display rTime Series rTime Series ] Point Table \

Analog Rack Temperatures

175 e ettt
e Archiver used at other ATNF
U 125
telescopes
75
([ ] CA awa re 07.00 08:00 09:00 10:00 11:00 izonoimtz:oo 14:00 15:00 1600 17:00 18:00
. — ak01 DewFoint — ak03 DewFoint ak06 DewFoint ak0l TempBottom ak03 TempBottom
* Archive PVs Rt A
. . t| Analog Rack Relative Humidity
* Policy per PV config : e
O I C e r C O n u ra O n 75 -»WH.WF\&w‘rﬁnvf,*’n‘ﬁ‘A,#NN,-!,:!{*W\\‘-’(‘ ‘fv{h\w’lﬂf'wle"f‘f"*""I\H"“.Il'“"f'-'ql""t"'"/wv‘vw"’W\ll“'\ll'#v’l-‘f'w‘A‘Vt"!r"\\‘/ﬂ'l‘f"ﬁ'vﬂf AV A
° 70

CSS extension to query
MoniCA

i
w

b L b L

. .
50
e org.csstudio.archive.reader —
07:00 08:00 09:00 10:00 11:00 12:00 13:00 1400 15:00 16:00 17:00 18:00
Time
® Data B rowser [— ako1 RelativeHumidity — ako3 RelativeHumidity — ak06 RelativeHumidity |
Point akol ak03 ak06 Units
Analog rack dew point 10.87 8.45 11.09 C
Temperature of bottom analog rack 15.49 17.39 15.9 C
lAnalog rack heat exchanger inlet coolan...11.96 13.07 12.88 C
‘Analog rack heat exchanger outlet cool... 13.8 15.42 14.56 C
Temperature of top analog rack 14.77 16.7 15.0 C
HW temperature overload, analog rack f... OFF OFF OFF
‘Analog rack temperature overload soft.. |OFF OFF OFF
Analog rack relative humidity pwr supp...
lAnalog rack relative humidity 73.88 55.77 73.13 P




Extensions — sphinx

* Sphinx directive
* pv autodoc
* Use comments in db

Cross referencing

Drives ASKAP Records

drivesAskapGeneral.template

S(prefix)$(antid)drives:log:setRootLoggerLevel

» Configuration record

» This record is used to set the log level for root logger. If value is 0, then use the level from config file.
For example when 10C is Online and not stowed then automatically set the root logger in DEBUG

e Values are ‘unset’ =0, off = 1, fatal =2, error =3, warn = 4, info =5, debug =6, trace =7

record(longin, "$(prefix)$(antid)drives:log:setRootLoggerLevel") {

field(PINI, "YES")
field(VAL, "0")
field(FLNK, "$(prefix)$(antid)drives:log:subSetRootLoggerLevel")

}

S(prefix)$(antid)drives:log:subSetRootLoggerLevel

record(aSub, "$(prefix)$(antid)drives:log:subSetRootLoggerLevel") {

field(DESC, "aSub to set root logger level")

field(SNAM, "logging_set_root_level")

field(INPA, "$(prefix)$(antid)drives:log:setRootLoggerLevel NPP")
field(FTA, "ULONG")

field(NOA, "1")

field(FLNK, "$(prefix)$(antid)drives:log:update")

S(prefix)$(antid)drives:cmd:drvemd

"$(prefix)$(antid)drives:cmd:drvemd") {
"Raw command string")

"$ (prefix)$(antid)drives:cmd:drvreply")
"512")

"CHAR")

record(waveform,
field(DESC,
field(FLNK,
field (NELM,
field(FTVL,
}
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Development

* Flexible design to cater for engineering commissioning and
operations. Develop in OSL by domain experts than move to
shared library.

EPICS

Python library




